Abstract-EtherCAT is widely used in the numerical control, machinery processing field etc. EtherCAT solutions and products are mainly imported. Based on studying EtherCAT standard and EtherCAT network system thoroughly, this article presents a kind of feasible, low cost of design for EtherCAT master, which is called simple EtherCAT master, including hardware and software design, and project a plan to test the designed EtherCAT master.
INTRODUCTION
EtherCAT is an open high performance Ethernet-based fieldbus system developed by Beckhoff, and managed by ETG (EtherCAT Technology Group). The development goal of EtherCAT was to apply Ethernet to automation applications which require short data update times with low communication jitter and low hardware costs. Being part of IEC 61158, EtherCAT was widely applied to servo control, synchronous control and data collection, motion control to demand higher fields, and wind power, logistics and raw material processing automation, etc.
EtherCAT technology is mainly being promoted by
Beckhoff and Hilscher Company, and they provide several kinds of solutions for EtherCAT master and slave, including ASIC chips and software driver. For example, Beckhoff launched ET1100 and ET1200 chip for developing Because EtherCAT standard did not give a definite design process and state transitions mechanism for master design, there is not a ready-made implementation design for 978-l-61284-088-8 EtherCAT supports two types of Frame type, see Figure   Figure 7 EtherCAT Frmae type
The simple EtherCAT master module is divided into three levels, they are data link layer (DLL), application layer (APL) and user layer (UL), the function of each layer is defined as follows:
• data link layer(DLL) • state of STOPPING If the EtherCAT master is in RUNNING state, and something wrong happened, the master will change to STOPPING state until errors disappeared.
IV ETHERCAT MASTER TESTING
To test the function and performance of the above
EtherCAT master design, we projected a simple testing plan, which is showed in Figure 10 . In testing process, we mainly inspect the function and stability of the tested EtherCAT master. We set the EtherCAT network working circle as 50ms, 10ms, 5ms, and read input data from slaves, and output data to slaves in cycles. All of above testing cases are finished based on the 
